Decline of atrial natriuretic peptide release in dogs during sustained rapid cardiac pacing.
1. To assess the ability of the atria to maintain elevated plasma concentrations of atrial natriuretic peptide (ANP), the temporal changes in plasma ANP concentrations were studied in seven chloralose-anaesthetized dogs during 4 h of sustained rapid cardiac pacing. 2. Heart rate increased from 124 +/- 26 (mean +/- SEM) to 278 +/- 28 beats/min for the 4 h duration of rapid cardiac pacing. Mean pulmonary wedge pressure increased from 3.6 +/- 1.8 to 17.4 +/- 7.1 mmHg at 30 min (P less than 0.01) and mean right atrial pressure rose from -1.7 +/- 1.9 to 2.0 +/- 2.8 mmHg at 30 min (P less than 0.01). Both remained constant at these elevated pressures for the entire 240 min of rapid pacing. 3. Arterial ANP concentrations increased in all dogs from 87 +/- 11 to a maximum of 1263 +/- 592 pmol/l at 30 min (P less than 0.01), falling to 411 +/- 42 pmol/l after 60 min and to 146 +/- 70 pmol/l after 240 min of rapid continuous pacing (P less than 0.01 compared with 30 min). Coronary sinus ANP concentrations showed a similar pattern, rising from 241 +/- 79 to a maximum of 1837 +/- 203 pmol/l after 30 min (P less than 0.01). These peak values likewise were not sustained, falling to 962 +/- 198 pmol/l after 60 min and 297 +/- 41 pmol/l after 240 min of rapid pacing (P less than 0.01 compared with 30 min). 4. It is concluded that atria are unable to maintain the peak concentrations of ANP reached after 30 min of rapid pacing despite persistently elevated atrial pressures.